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Summary and Conclusions
Summary
This document, along with accompanying appendices containing
summarized data, comprise Alabama Power Company's 316(b) demonstration
for the J. H. Miller Steam Plant, Unit No. 1. It summarizes results from
engineering and biological field studies to evaluate the effects of the
intake system, associated with Unit No. 1 operationm, on the aquatic
orgagisms of the Black Warrior River (Mulberry Fork). This report has been
prepared by engineers and biologists of Alabama Power Company and by members
of the Fisheries Staff of Auburn University.» Drs. John Lawrence and
David Bayne of the Department of Fisheries and Allied Aquacultures, Auburn
University, were responsible for plankton studies.
Conclusions
1. Study results indicate that the effects of intake
operation on impingeable organisms are insignificant
relative to the J. H., Miller Unit No. 1 operatiom.
2. No rare or endangered species of fish or shellfish
were collected during impingement monitoring, nor
are there any rare or endangered species expected
to be affected by plant operation.
3. Variations in phytoplankton and zooplankton densities
occurred over the course of the study; however, there
were no qualitative or quantitative changes in
plankton communities of the adjacent Black Warrior
River (Mulberry Fork) attributable to entrainment
effects of Unit No. 1 operation at the J. H. Miller

Steam Plant.
i -1 -



Larval fish populations in the vicinity of the

J. H. Miller intake were not found to be
significantly affected by entrainment.
Macroinvertebrate studies conducted in the vicinity
of the J. H., Miller intake failed to indicate the
presence of any deleterious effects which could be
associated with entrainment of these organisms.

It is concluded that operation of the intake system
associated with Unit No. 1 of the J. H. Miller Steam
Plant is not significantly affecting populations of

aquatic organisms.

-2 -
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The Miller Steam Electric Generating Plant is located near
West Jefferson in Jefferson County, Alabama (see Figure II-1). The plant
intake is located on the Mulberry Fork of the Warrior River near River
Mile 406.8, as shown in Figure II-2.

The Warrior River at River Mile 406.8 is approximately 300 feet
wide and has a drainage area of approximately 1970 square miles.

The United States Geological Survey has operated a gaging station
on the Black Warrior River at Northpért, Alabama .35 miles upstream from
Oliver Lock & Dam, River Mile 338.50, which covers an intermittent period of
record from 1889 to the current year. This gage has a drainége area of 4828
square miles. The long-term daily average‘flow past the Miller Plant intake
is determined from the flow at Northport by ratio of the drainage area at
Northport to the drainage area at the Miller Plant. The long-term average
daily discharge of the Warrior River at the Miller Intake (river mile 406.8)
is 3215 cfs. This flow is based on 58 years of record as published in the 1978
Water Year U.S.G.S. Surface Water Records.

The maximum Miller Plant water requirement, with four units operating,
will be 30,000 GPM or 66.84 cfs, The Miller Plant withdrew at an average rate
of 11,000 GPM (24.5 cfs) during initial ome-unit operation between May 1979
and November 20, 1979 until the ash sluice water recycling system became
operational on November 21, 1979, at which time the normal water consumption
dropped to gpproximately 1500 GPM (3.3 cfs) and the intake system ope:ation
became cyclical with the intake pumps operating on the average of 1.19 hr/fday,

The studies in this report are limited to the stretch of the Warrior

River near the Miller Steam Plant (see Figure II-3).
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The Miller Steam Electric (Generatling rlant will have iour (4)
independent generating units operating on cooling towers with a combined
manufacturer's rated capacity of 2640 MW. Individual unit capacities and
projected in-service dates are shown in Table II-1.

TABLE II-1 MILLER STEAM PLANT UNIT CAPACITY

Manufacturer's Rated

Unit No. In-Service Date Capacity (KW)
1 | October 12, 1978 660,000
2 Fume1983- 660,000
3 March 1985 660,000 ©
4 March 1987 ' 660,000 ©

Table II-2 presents the average monthly operating parameters for
Miller Steam Electric Generating Plant from October 1978 through February
6, 1980.

Intake Description

As illustrated on the map, Figure II-2, the plant intake is located
on Mulberry Fork of the Warrior River. The intake structure drawings are
contained in Appendix A, sheets 1-5. The intake structure includes a
skimming weir which withdraws intake water during normal flow conditions
between nine feet and 28.5 feet below the water surface. The design of the
trash racks at the intake provides for 5/16" bars spaced on 1-9/16" centers,
resulting in a clearance of only 1%'". This very close spacing of the trash
bars improves the effectiveness of the hydraulic sweeping action and is coupled
with a design flow velocity through the trash rack of .32 ft/sec. This low
velocity is about equal to the average river velocity at the intake location.
The resulting velocity ratio (river velocity to intake velocity) of about
1:1 further enhances the probability that fish will not be attracted to the

intake structure.

There are no chemicals used in the intake system.
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AVERAGE DAILY FLOW RATES FOR MILLER STEAM PLANT
AND THE MULBERRY FORK OF THE BLACK WARRIOR RIVER

Mulberry Fork at

Miller Cooling Water Miller Intake

Month (average daily flow cfs) (average daily flow, cfs)
Octobexr 1978 12.3 539

November 23.1 275

December  19.8 853

January 1979 20.6 . 6621

February 19.2 5225

March 20.6 10928

April 11.1 o 17073

May 19.7 2600

June 28.4 2052

July 24,2 2249

August 27.6 1844

September 23.5 -k;\ 2662

October 24,1 1653

November 214-.1"‘73h._£"“?"v N/A

December 4.7 N/A

January 1980 .8 N/A

February 5.9%** N/A

FOOTNOTES: * - Period from November 1 through November 20, 1979

*% - Period from November 21 through November 30, 1979
*%% ~ Period from February 1 through February 6, 1980
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Impingement
Monitoring Procedures

Impingement monitoring at the J, H. Miller Steam Electric
Generating Plant began on August™3%,-.1979- and extended through PBebruary 4+
1986~ Impingement monitoring at the J. H. Miller Plant was not conducted
in the conventional manner since the intake at the plant does not have
traveling screens., The effects of impingement were determined by placing
a net in the effluent from the river water intake pumps, at a point where
the pumps discharge into an open transfer pond.

Sample procedures to evaluate impingement effects consisted of
placing a conical net seven feet in length, with a mouth diameter of two feet,
in front of the river water pump discharge pipe. The % inch mesh net was
positioned immediately in front of the four foot diameter discharge pipe by
inserting the net frame in a metal channel attached to the discharge structure.
Sampling was accomplished by inserting the collection net in the holding frame
at the pump discharge structure for the duration of pump operation occurring
during each two-week sample period.

Fish and other aquatic organisms collected during each sampler period
were identified, counted, and weighed. Data collected during each sample
period represented ome'fourth of the total organisms entrained by the river
water pumps since the opening in the collection net was one-fourth the area of
the pipe opening.

Results and Discussion

Data were collected during twelve sample periods, from August—31;-
1978 -threugh-February &, 1986y to evaluate . impingement effects associated with

the operation of river water pumps at the J. H. Miller Steam Electric
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Generating Plant. Impingement data collected during the study are presented
in Table III-1l, which includes the number and weight of each species
collected during each of the twelve sample periods. Impingement monitoring
at the J. H. Miller Plant resulted in the collection of 115 aquatic organisms
(see Table III-1l),

Fish collected during the study were divided into three general
categories, which included game species, commerical species; and other species,
Table III-2 is a breakdown of the fish species collected during the study and
includes the number and weight of each species collected, as well as estimated
daily and study period impingement rates for species identified. Game species
collected during the study were ¥estricted to the genus Lepomis, and included

only the bluegill (Lepomis macrochirus). A total of only six bluegill were

collected during the study resulting in an estimated impingement rate for this
species of 256 for the monitoring period. The daily estimated impingement
rate for bluegill was computed to be 1.63. Game species accounted for 5.367%
by number and 7.06% by weight of all fish species collected during the study.
The group of fish designated as commercial species accounted for
the majority of the fish collected during the study. Commercial species (as
designated by the Alabama Department of Conservation & Natural Resources)
collected during the study were restricted to the catfish (Ictaluridae).

Catfish collected during the study included the blue catfish (Ictalurus furcatus),

channel catfish (Ictalurus punctatus), black bullhead (Ictalurus melas) and

the yellow bullhead (Ictalurus natalis). The number of each species of catfish

collected during the study, as well as the percent of the total fish represented
by each species is presented in Table III-2. The total number of catfish
collected during the study represented 70.54% of all fish collected, and 88.53%

of the total weight of fish collected. The impingement rate for commercial
species (catfish) during the August 31, 1979 through February 4, 1980 study

- 10 -



Impingement Record by Sample Date
for Sampling Period
. August 31, 1979 - February 4, 1980

SPECIES 8-=31 9-14 9=27 10-11 10-29 1ll-i4 11=30 12-12 12-27 l l=7 1-20 2-4 ] TOTAL

BLUFCILL a* o 0 0 0 0 2 1 0 0 0 3 6
n,on o,.0n ~, M N, N N, nn N, NN N, 0 .04 N, 0n 1.CN [ als] n.11 .24

ALS GA - 0 ) 0 0 0 0 2 1 0 o o 3 6
con n.00 0.0 0,00 Q.00 Q.00 0,09 09,04 0,00 0,00 .00 ro1l £.24

" BLUE CATFISK 6 0 0 4 1 1 17 0 0 o o 0 29
G.14  0.00 0.00 0.11 0.06 0.0l 0.5¢ 0.60 0,00 0.00 0.C0 0.CO| 0.¢0

CHAKNEL CATFISH 0 0 0 0 0 0 0 1 0 ) 0 o 1
0.00 0.00 0.00 0.00 0.60 0.00 .00 0.€1 0.00 €.00 0.00 0.65| 0.Ct

BLACI CULLHEAD 6 ¢ ) o 0 0 0 n 6 3 0 28 42
0.00 0.00 0.00 0.¢0 0.00 0.00 0.0 G.CO C.l14 0.24 0.00 1.23| 1.6l

YELLOW BULLEEAD o o ) 0 0 o0 "o o o T 0 6 7
0, N G, OO0 N, NN N.C0 A rc . CO .00 g.cQ n, Lo N, 03 c.on C. S s, %G

LOTALS COriErC]AlL SCECITS ¢ a ) 4 1 1 17 1 6 9 b 4 70

GIZZARD SEAD 10 0 0 2 G ¢ 0 o

TUREADFIN SPAD 12 0 0 2 1 Y] [ 0 c ] e r 15
0.03 c.co n,re n, N .01 n, 00 n,nn n.nrn n,re [l a. 00 [ 0.8

TOTALS OTuE=F _SPICIES 22 0 0 4 1 Q 0 0 0 0 0 [
Q.11 0.n0 0.0 0.0 .01 0.00_0.00 0.00 Q.00 Q.00 0.0C Q.{n n.13

FRESHWATER SERIMP Q o [ 0 1 0 a 0 0

CRAYFISH 2 Q 0 0 c 0 o 0 0 0 0 0 2

TOTALS MISC. ACUATIC SPECIES 2 0 0 0 1 Q 0 o] ¢} ] 0 o] 3

TGTALS ALY, _SPFCIFES 30 0 0 8 3 1 19 2 6 9 [ 37 s
0.26 0.00 ©6.00 0.14 ©.06 0.0f C.59 0.05 0.14 0.27 0.00 1.9¢ | 3.42

* Upper and lower values in each column represent total numbers and weight (1bs.),
respectively, of organisms collected.
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period was estimated to be 3,326 fish with a total weight of 116.8 pounds.
The average daily impingement rate for commercial species was estimated to
be 21.18 for the period of study.

The gizzard and threadfin shad were the only fish species, other

than sport or commercial species, which were collected during the study. The

impingement rates for gizzard (Dorosoma cepedianum) and threadfin shad

(Dorosoma petenense) were estimated to be 408 and 532, respectively, for the

study period. These two species of shad represented 24.11% of all fish
collected during the study, A summary of the estimated daily impingement
rate for all fish species is presented by sample period in Figure III-I.

Aquatic organisms other than fish, which were collected during the
the study, included the freshwater shrimp and crayfish. A total of ome
freshwater shrimp and two crayfish were collected during the five month study.
Conclusions

The withdrawal of water from the Mulberry Fork of the Black Warrior
River, associated with operation of Unit 1 of the J. H. Miller Steam Electric
Generating Plant, was determined not to be significantly affecting populations
of inpingeable organisms during the period of study. Data collected during
the study indicated low impingement rates for the organisms collected,as well as
minimal weights or biomass of organisms removed from the river.

Impingement data collected during the study does not allow the
estimation of annual impingement rates for Unit 1 operation, since experience
at other Alabama Power Company facilities indicates seasomal variatioms in
impingement rates can be large. Annual impingement rates for one unit
operation are (even in the absence of complete seasonal data )expected to be

insignificant, based on rates observed during the five-month study period.
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Complete seasonal data on impingement effects of intake operation
at the J. H, Miller Plant will be obtained for each of the three additional

units (Units 2 through 4), as specified in the NPDES Permit.
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Plankton Population Studies

Phytoplankton and zooplankton samples were collected from
three sample areas on the Mulberry Fork of the Black Warrior River near
the intake structure for Miller Steam Plant. The locations and depths

for plankton samples are listed below and shown in Figure III-2.

Location Depths sampled, m
Sta. 1 Upstream of intake aréa WR mi. 407.3 0,1,2,4 and 8
Sta. 2 Intake screen WR mi. 406.75 0,1,2,4 and 8
Sta. 3 »Below intake area WR mi. 406.5 0,1,2,3 and 8

Dates on which samples were collected were as follows:

Location Dates

Station 1 8/11/77; 10/11/77; 3/13/78; 5/16/78; 8/3/78;
11/14/78; 2/28/78; 5/17/79; 8/16/79; 10/24/79

Station 2 8/11/77; 10/11/77; 3/13/78; 5/16/78; 8/3/78;
11/14/78; 2/28/79; 5/17/79; 8/16/79; 10/24/79

Station 3 8/11/77; 10/11/77; 3/13/78; 5/16/78; 8/3/78;
11/14/78; 2/28/79; 5/17/79; 8/16/79; 10/24/79

Plankton samples were collected at noon on each date sampled.
A submersible pump and hose apparatus was used to collect water at the
various depths sampled. Forty liters of river water were passed through
a standard Wisconsin style (80 u mesh) plankton net and all zooplankters
were washed from the net bucket into a 100 ml Nalgene container and pre-

served with 5% formalin. For phytoplankton analysis, a 500 ml water

- 16 -
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Figure III-2. Locations of plankton sampling stations on BWR Mulberry
Fork in vicinity of intake structure for Miller Steam Plant.
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sample was taken at each depth anad transrerred to a il-liCer IL.iat-bot-
tomed Nalgene container spiked with 18 ml of a Merthiolate preserving
solution. Samples were transported to laboratory facilities located

at Auburn University, Auburn, Alabama and analyzed as outlined below.

Medium Parameter Method
Plankton Phytoplankton enumeration Counting chamber
Zooplankton enumeration ' Counting chamber
Chlorophyll determination Trichromatic
Phytoplankton

Variations in phytoplankton numbers and chlorophyll a concen-
trations were pronounced as indicated in Figure III-3. Winter phytoplank-
ton communities were dominated by pennate diatoms (Table III-3). Dominance
on sampling dates during other seasons of the year was shared by pennate
diatoms and various green algal species. Blue-green phytoplankters were
more abundant in summer and fall samples but were never dominant. Mean
phytoplankton densities ranged from a low of 181.0 organisms/ml 28 Feb-
ruary 1979 to a high of 461 organisms/ml 13 March 1978. Mean chloro-
phyll a concentrations ranged from a low of 1.3 mg/m3 16 May 1978 to a
high of 10.0 mg/m3 24 October 1979.

Vertical distribution of phytoplankters in the water columm,
temperature profiles and mean chlorophyll a, b and ¢ concentratioms at
each sampling site are illustrated in Figures III-4 through III-13., The distri-
bﬁtion and standing crop of phytoplankters at the three sampling sta-

tions on any date appear similar. Plankton algae were abundant at the

- 18 -
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O m deptnh and were lredquent.ly ulliolidlly distlluudted Ll Ll wattil
column.

A numerical dominance ranking of the plankton algae encoun-
tered by sampling station and date appears in Table III-4. Pennate dia-
toms were dominant in samples from at least two of the three statioms
on four of the ten sampling dates. Other commonly encountered yel-

low-green algae were Melosira granulata and Chrysococcus spp.. Domi-

nant green algae included Chlamydomonas spp., Cosmarium spp., Scene-

desmus quadricauda, Ankistrodesmus convolutus and A. falcatus. Oscil-

latoria spp. and Chroococcus spp. were the most commonly encountered
blue-green algae. The dinoflagellates Gymnodinium sp. and Peridinium
sp. were dominant forms from at least one station on two sampling dates.
Although shifts in dominance during the course of the study did occur,
there appear to be no biologically significant differences between sam-
pling stations on any given date.

Results of this study have failed to demonstrate any measur-
able qualitative or quantitative effects of the operation of the Miller
Steam Plant on phytoplankton communities of the Mulberry Fork of the

Black Warrior River near the water intake structure of this plant.

Zoogighkfon

Zooplankton densities varied seasonally as illustrated in
Figure III-14. With the exception of 11 October 1977 the summer and fall
samples contained the highest concentrations of zooplankters. The high-
est turbidities encountered during this study, a mean of 37.7 JTU's,

occurred in October 1977 and apparently reduced the standing crop of
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zooplankters far below what would be expected for this season of the
year. Zooplankton densities ranged from a low of 10 organisms/l 16 May
1978 to a high of 534 organisms/l 24 October 1979.
The abundance and vertical distribution of zooplankters in
the water column at each station on each sampling date are illustrated
in Figures III-15 through ITI-19. Patterns of distribution varied considerably
between sampling dates but variations between stations om any given
date were minimal.
Dominant zooplankters encountered during this study are pre-

sented in Table III-5. The most abundant and frequently.occurring organ-

isms were: Keratella cochlearis, Conochilus unicornis, Polyarthra spp.,

Cyclops spp., Diaptomus spp., Bosmina -longirostris and Ceriodaphnia

lacustris.

Diversity (d) and equitability (e) indices were calculated
for zooplankton communities at each station on each sampling date
(Table III-6) (Weber 1973). A hypothetical community consisting of 100
organisms evenly divided among 10 taxa would have a d = 3.32 and an
e = 1.43, whereas a community of 100 organisms with 90 in one taxon
and 10 in the other would have a d = 0.47 and an e = 0.75. Seasonal
changes in envirommental conditions caused considerable variation in
d and e values between sampling dates. However, on any given date,
organism density, number of taxa, d and e values were usually similar
at all stationms.

Based on the results of this study there appears to be no evi-
dence that the entrainment of organisms by Miller Steam Plant has had

detectable adverse effect on zooplankton communities in the adjacent

Black Warrior River.
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Table I1I-4

Dominance ranking of phytoplankters encountered by sampling station
and date. The most abundant organism was assigned a value of one (1).

1977 1978
10 Aug 11 Oct 13 March 16 May

3 Aug

Organism Station Number T 2 3 1 2 3 T 2 3 1 2 3

1 2 3

CHRYSOPHYTA

Pennate diatom 4 3 4 2 2 2 r 1 1 5 3 2

Melosira gramiata 4 4 4

M. varians
Cyclotella sp.
Chrysococcus sp.

Dinobryon sp.
Pseudotatraedron gegiectum

CHLOROPEYTA
Ankistrodesmus sp.
A. convolutus 2 2
A. faicatus 4 4
A. pannoselene 3
Scenedesmus sp. 4
S. cuadricauda ' 1 1 1
S. acuminatus
S. armatus
S. denticulatus
S. bijugs
Pandorina charkowiensis
P. morum
Dictyosphasrium sp.
Eudorina elegans
Actinastrum hantzschif
Closterium sp. 5
Cosmarium sp. 2 2 2 3 2
Arthrodesmms sp.

Sphaerocystis sp.

Kirchneriella sp.

Chiamydomonas sp. 3 3 3 3 3 13 2
Crucigenia sp.

Pediastrum dupiex

Schroederia sp.

Staurastrum sp.

Unid. green flagellate ' 1 1 1
Coelastrum sp.

o

CYANOPHYTA
Anabaena sp.
Gomphosphasria sp. 5 5
Merismovedia sp. -
Oscillatoria angustissima
Oscillatoria sp. 11 1
Chroococcus sp.

EUGLENOPHYTA
Tracheiomonas sp. 3 § 3
Phacus sp.

PYRRHOPHYTA
Gymnodinium sp.
Peridinium sp.
Unid. dinoflagellate 2
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Table III-%4, continued

Organism

Station Number

1978
14 Nov

1979

CHRYSOPHYTA
Pennate diatom
Melosira gramlata
M: varians
Cyclotslla sp.
Chrysococcus sp.
Dinobryon sp.
Pseudotetraedron neglectum

CHLOROPHYTA

S. armatus

Actinastrum hantzschil
Clostsrium sp.
Cosmarium sp.
Arthrodesmus sp.
Sphaerocvstis sp.
Kirchnerisila sp.
Chlamydomonas sp.
Crucigenia sp.
Pediastrum duplex
Schroederia sp.
Staurastrum sp.
Unid. green flageilate
Coelastrum sp.

Merismopedia sp.
Oscillatoria angustissima

Oscillatoria sp.
Chroococcus sp.

EUGLENOPHYTA
Trachelomonas sp.
Phacus sp.

PYRRHOPHYTA
Gymnodinium sp.
Peridinium sp.
Unid. dinofiagellate

[

L

(*]

pa
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Rotifera

Copepoda

Cladocera

Rotifera

Copepoda

Cladocera

Figure EII-15. Temperature profile and vertical distribution of zooplankters
(organisms/1l) at each sampling station om 1l August 1977 (up-
per) and 11 October 1977 (lower).
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Figure- III-16.
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Temperature profile and vertical distribution of zooplankters
(organisms/1l) at each sampling station on 13 March 1978 (up-
per) and 16 May 1978 (lower).
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Figure IILI-17. Temperature profile and vertical distributiom of zooplankters
(organisms/1l) at each sampling station om 3 August 1978 (up-
per) and 14 November 1978 (lower).
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Figure III-18. Temperature profile and vertical distribution of zooplankters
(organisms/1l) at each sampling station on 28 February 1979
(upper) and 17 May 1979 (lower). .
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Rotifera

Copepoda

Cladocera

Rotifera

Copepoda

Cladocera

Figure-I11I-19. Temperature profile and vertical distribution of zooplankters
(organisms/1l) at each sampling station on 16 August 1979 (up-
per) and 24 October 1979 (lower).
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Dominance ranking of zooplankters by sampling statiom and date.
in each major group was assigned

abundant organism

Table. III-5

a value of one (l).

Most

Organism

1977
10 Aug

11 Oct

13 March

1978
18 May

3 Aug

Station Number 1

2 3

1

2

[]

2

3

2

ROTIFERA

Keratella cochlearis
Conochilus unicornis
Folyarthra sp.
Synchaeta sp.
Brachtoous sp.
Kerataila sp.
Unideuntifled rotifer
Ploesoma sp.
Kellicottia bostoniensis
Filinia sp.
Asplanchna sp.
Counochiloides sp.
Keratsila quadrata
Lacane sp.
Trichocsrea sp.

COPEPODA

Immature (nauplii)-
Cyclops sp.
Diaptomms sp.

CLADCCERA

Bosmioa loogirostris
Certodaphnia lacustris
Holopedium amazonicum
Dapbnia sp-

N

Diaphanosoma leuchtenbergizgum

Bosminopsis deitersi
Pseudosida bidentata

Alopa sp.

Alonella acutirostris
Chydorus sphaericus
Dapbnia parvuia

/3"

[

-
[ ad

-

(20

n

[

~n e

=y

<«

(20

0

"

*Numbers separated by a slash (/) indicate shared dominance between two
or more species of that genus.
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Table III-5, gontinued

1978 1979
14 Nov 28 Feb 17 May 17 Aug 24 Oct
Organism Station Number T 2z 3 T 2 3 1 2 3 T2 3 T 2 3

ROTIFERA
Keratella cochisaris
Congehilus unicornis
Polyarthra sp. 2
Syuchaeta sp. 1 2 2 3 1 2 1
Brachioous sp. 2/2/2
Keratella sp. . 2
Unidentified rotifsr
Ploesoma sp.
Kellicottia bostoniensis
Filinia sp.
Asplanchna sp.
Cogochiloides sp.
Keratella quadrata 3
Lecane sp.
Trichocerca sp.

w -
» W~
» W -

©

COPEPODA
[mmatare (nauplif)
Cyclops sp.
Diaptomus sp. 3 2

CLADOCERA
na loagirostris 1 1 1 I I 1. 1 1 2 1 2 1
Ceriodaphnia lacustris 1 3
Holopedtum amazonicum 3 1 2 1 2
Daphnia sp.
Diaphanosoma leuchtecbergianum 2 2 2 .1
Boaminopsis dettersi
Pssudosida bidentata
Aloua sp.
Alooella acutirostris
Chydorus sphasricus
Daphniz parvula 3

1 1 1
2/3 2/3 2/3

[~
©
[ 2
© N
»n
S~
[2)
[X)
~
[N
N
(Y]

[ ]
" -

N LY
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(€) 01 Zooplanktion communitlles 0Oy SeasSou oL ycal, sallpllily date, ol
and station.*

Season Sampling Organisms/L  Number d e
Date Station of Taxa
WINTER
13 Mar 1978 1 17.0 10 3.06 . L.20
2 10.0 9 2.78 1.11
3 13.4 10 3.05 1.20
28 Feb 1979 1 8.7 15 3.25 0.93
2 7.6 11 2.52 0.73
3 13.5 12 2.92 0.92
SPRING
16 May 1978 1 7.4 10 3.15 1.30
2 7.4 5 1.88 1.00
3 9.0 5 1.98 1.00
17 May 1979 1 4.7 8 2.08 0.75
2 17.8 8 2.40 0.88
3 16.3 10 2.48 0.80
SUMMER
11 Aug 1977 1 241.0 16 2.90 0.63
2 132.6 18 3.40 0.83
3 297.8 20 3.25 0.70
3 Aug 1978 1 156.2 14 1.27 0.21
2 51.6 14 2.56 0.57
3 221.4 16 2.45 0.44
16 Aug 1979 1 60.6 15 2.78 0.67
2 72.0 17 2.78 0.59
3 6l.4 15 2.95 0.73
FALL
11 Qet 1977 1 14.9- 16 3.39 0.94
2 15.2 14 3.50 1.14
3 11.4 10 3.00 1.10
14 Nov 1978 L 174.8 14 2.25 0.43
2 174.8 15 2.07 0.40
: 3 117.4 12 2.21 0.50
24 Oct 1979 1 586.1 23 2.79 0.43
2 456.3 18 2.92 0.61
3 469.2 25 2.77 0.36

*Information presented does not include immature copepods.
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Fishes in Mulberry Fork of the Black Warrior River can be
classified generally as warm water species, which will spawn anywhere the
habitat is suitable. A larval fish monitoring program was conducted on
the Black Warrior River in the vicinity of the J. H. Miller river water
intake during the Spring of IQl@ and 1979. The purpose of the larval fish
study was to determine larval fish densities and population composition
relative to assessing possible entrainment effects associated with Unit 1
operation at the plant.

Larval fish monitoring on the Mulberry Fork of the Black Warrior
River was conducted during the Spring of/l97§, which provided data prior to
the operation of Unit No. 1, and during the Spring of 1979; a period during
which intake pumps and Unit No. 1 were operational. Larval fish populations
were sampled at three locations during the 1978 study period and at four
locations during the 1979 study period. Sample stations during the 1978
study period included: (1) an upstream sample station located approximately
.5 miles above the plant intake, (2) a station located in Burnt Cane Creek,

a stream located approximately .3 miles upstream of the plant intake, and

(3) a sample station located approximately 0.6 miles downstream from the plant
intake (See Figure III-20). Sample stations used during the 1979 sample
period were the same as those used during 1978 with the exception of an
additional station at the river water pump discharge, located at the transfer
pond.

Larval fish were collected every two weeks, beginning in March and
extending through August during both the 1978 and 1979 sample years. Samples
collected at the two river stations were obtained from depths of 5, 10 and 15 feet

while samples collected in Burmt Cane Creek were obtained from only the 5 foot
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Burnt Cane Creek

2

Black Warrior River
Mulberry Fork
<:;—-—Intake

Mi.406

FIGURE III-20 Locations of Larval Fish amd Macroinvertebrate
Sampling Stations on the Black Warrior River.
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depth due to shallow water conditions. Sampling at the river water pump
discharge (located at the transfer pond) was accomplished by placing the
collection net in the discharge plume.

Collection equipment used for larval fish monitoring included a
sample net with attached flowmeter. Larval fish nets were constructed of
510 micron netting and were of conical shape with a 0.5 meter opening and
a length of 1.5 meters. Net mounted flowmeters were utilized for all samples
to provide data relative to volumes of water filtered.

Results and Discussion

Average larval fish densities in the upstream and downstream

sample areas were found to be similar during the 13 sample periods in 1978
(see Table III-7). Larval fish demnsities observed in Burnt Cane Creek, which
enters the river just upstream of the intake, were also found to be similar
to river densities with the exception of sample period during which peak
densities occurred. Densities in Burnt Cane Creek were approximately four
times the densities of larval fish in the river stations on the April 20, 1978
sample date. Peak larval fish densities observed in each sample area occurred
on the April 20 sample date during the 1978 spawning season. The average
density of larval fish in each sample area for each sample date during the 1978
study is depicted in Figure III-21.

Larval fish densities observed during the 1979 spawning period
(see Table III-7) indicated a delayed spawning period as compared to the 1978
data. River temperatures observed during the Spring of 1979 were considerably
lower than temperatures observed during the same period in 1978, which probably

resulted in the delayed spawning season. Peak larval fish densities were

- 46 -



1978 -~ 1979

Average Number of Larvae Per Cubic Meter

Sample Dat nauamu) B Cane Creek<?’ D tzeam) (4)
(Pumps inoperative
during 1978)

3/8/78 0 0 0

3/23/78 0 0 0

4/5/78 0.132 0.026 0.074

4/20/78 0.801 2.564 0.559

5/5/78 0.047 0.081 0.106

5/17/78 0.006 0.014 0.007

6/1/78 0.107 0.213 0.202

6/12/78 0.006 0.027 0.007

6/28/78 0.013 0.106 0.017

7/11/78 0.048 0.035 0.032

7/26/78 0.003 0.028 0.007

8/8/78 0.006 0 ) 0

8/21/78 0 0 0.002

~19/79 0 0 0 NS
/21/79 0 0 0 NS

4/5/79 0.003 0 0 NS

4/19/79 0.005 0 0.002 0
5/1/79 0.013 0.029 0.009 0.091

5/15/79 0.467 0 0.266 0

5/31/79 0.034 0.015 0.016 0.034

6/13/79 0.044 0.014 0.045 0,041

6/27/79 0.004 0.026 0.011 0.100
7/12/79 0.007 0.069 0.006 0.020
7/26/79 0.003 0 0.002 0.013

8/7/79 0.002 0.013 0.005 0.016
8/22/79 0 NS 0.003 0.015

1. Upstream Sample Area
2. Burnt Cane Creek
3. Downstream Sample Area
4. Intake Pipe Discharge
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observed on the May 15 sample date (Figure III-22) for the upstream and
downstream sample areas. Larval fish densities in all sémple areas were
lower during the 1979 sample year than densities observed during the 1978
sample year. |

Larval fish densities observed in the river water pump effluent
(see Table III-7) did not indicate significant numbers of larvae were being
removed from the river, nor did densities of larvae in the pump effluent
coincide with differences observed between densities of larvae upstream of
the intake and densities downstream of the intake. The Student's "T"
statistic, utilizing a paired sample analysis, was used to compare larval fish
densities upstream of the intake with dens;tigs observed downstream of the intake.
The results of the statistical evaluation indicated no significant difference
existed between larval fish densities in the two sample stations using a 957
confidence limit.

Larval fish collected during the study were identified to Family,
and the percent represented by each Family of the total larvae collected
computed (Tables III-8 and III-9). The Family Clupeidae (herring Family), which
includes the shad (Dorosoma sp.) was found to be dominant in all sample areas
during the 1978 sample year. The Clupeidae were also dominant in all sample
areas during the 1979 sample year, with the exception of the Burnt Cane Creek
sample area. The next most dominant groups of larvae identiffed were of the
Families Centrarchidae, Cyprinidae and Catostomidae. Other Families identified
during the study are presented in Tables III~8 and III-9. The total number of
fish collected from each sample area is also presented in the previously
referenced tables. The distribution of larvae among the various taxa identified
does not indicate any significant differences in taxa identified from the

upstream sample station and larvae taxa identified downstream of the intake at
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INCLUDING IDENTIFIED TAXA, TOTAL FISH COLLECTED
AND PERCENT OCCURRENCE

Ugstreaml Downstream2 Burnt Cane Creek3

TAXA No. % No. % No. z
Clupeidae 725 89.8 610 88.2 231 90.9
Cyprinidae 25 3.1 16 , 2.3 7 2.8
Catostomidae 17 2.1 : 7 1.0 1 0.4
Centrarchidae 24 3.0 32 4.6 12 4.7
Percichthyidae 9 1.1 8 1.2 1 0.4
Percidae 0 0 0. 0 1 0.4
Sciaenidae 0 0 1 0.1 0 0
Unidentified 7 0.9 18 2.6 1 0.4
Total 807 100 692 100 254 100
1. Upstream Sample Station = WRM 407.3-407.8

2. Downstream Sample Station WRM 406.0-406.5

3. Burnt Cane Creek WRM 407.1
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the downstream sample station. The total number of larvae identified from
each sample station and sample depth, as well as water temperatures
recorded during each sample period, are presented in Appendix B tables.

The effects of entrainment mortality on larval fish populations in
the Warrior River is considered insignificant, based on larval fish data
collected during the two year study. The effects of intake ope;ation on larval
fish populations is further considered insignificant when water withdréwal
rates associated with Unit No. 1 operation are.analyzed. Table III-10 shows
total daily water withdrawal rates and Warrior River flow rates for each of
the 1979 larval fish sample dates. The percent of river flow withdrawn by
intake operation, as shown in the previous}y referenced table, is considered
negligible relative to impacts ;? larval fisﬁ populations existing in the
river. The maximum rate of river flow withdrawn by intake pumps during the
study was 2.8%, while the average rate of withdrawal for the 1979 spawning

period was only 1.2%.
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Daily Plant Intake Pump Flows,
Warrior River Flows and Percent of River Flow
Withdrawn by Intake Pumps
During Each Larval Fish Sample Period

1979
Intake Water Warrior River/ Percent of River

Sample Date (Flow (MGD) Flow (MGD) Flow Withdrawn
3/9/79 6.75 8,164.9 0.08
3/21/79 0 4,219.2 -

4/5/79 10.80 | 8,389.2 0.13
4/19/79 0 8,167.5 -

5/1/79 20.70 4,752.4 d.44
5/15/79 17.55 1,372.8 1.28
5/31/79 6.30 1,511.1 0.42
6/13/79 19.80 1,515.0 1.31
6/27/79 18.45 1,206.0 1.53
7/12/79 15.30 1,606.7 0.95
7/26/79 39.60 1,856.2 2.18
8/7/79 40.50 1,444.5 2.80
8/22/79 18.45 1,018.6 1.81

Average = 1.18

- 54 =



Monitoring Procedures

An aquatic macroinvertebrate sampling program was initiated on
the Mulberry Fork of the Black Warrior River in August, 1977. Aquatic
macroinvertebrate populations were assessed for possible entrainments
effects resulting.from intake operation, using Hester-Dendy multiple-plate
samplers. Samples were collected on a quarterly basis from both the east
and west banks of the river at two sample stations. Sample stations
included: (1) an upstream station located approximately 0.5 miles above
the plant intake, and (2) a downstream sample station located approximately
0.6 miles below the plant intake.

Results and Discussion

Macroinvertebrate population stu&ieé were begun in August, 1977
and extended through November, 1979. A total of 40 macroinvertebrate taxa
were identified from the multiple-plate samplers collected during the study.
Table III-11 is a list of the macroinvertebrate taxa recorded during the
study, as well as the éample areas from which they were collected.

Macroinvertebrate population densities varied considerably during
the study. The number of organisms represented by each taxonomic group, for
each sample area and sample period, are presented in Tables III-12 through
III-14. A summary of macroinvertebrate population densities is presented in
Table III-15. The previously referenced table shows demsities for the east
and west bank sample statioms, as well as an average density value for each
sample station, during the ten sample periods. Average macroinvertebrate
population densities were similar in the two sample areas during all but one
sample period. Data collected during the fourth quarter of 1978 indicated

higher population densities in the downstream sample station than the upstream
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Allocecela

‘Dugesia
Coelenterata

Hydra
Coleoptera
Bidessus
Hydroporus
Crustecea
Agellus
Gammarus
Hyalella
Cladocera
Copepoda
Ostracoda
Diptera
B lla
Chironomus

Cricotopus

Goeldichironomus

Orthocladius
Metriocnemus
Polypedilum
Psectrocladius
Tanytarsus
Irichocladius
Pentaneurini
Simuliidae
Tipulidae
Ephemeroptera
Bactis
Caenis

Ephemerella
Isonychia
Leptophlebia

Stenonema
Hirudinea.
Nematoda
Odonata

Argia
Oligochaeta
Pelecypoda

Pigidium
Plecoptera

Isoperla

. Trichoptera

Hydropsyche

Orthotrichia

Oxyethira

Polycentropus
Hydroptilidae

Sample Areas

marm—

Upstream™ Downstream<
X X
X
X
X
X X
X X
X X
X X
X X
x .
X
X X
X X
X
X
X X
X X
X X
X
X X
X X
X
X
X X
X
X X
X
X X
X X
X. X
X X
X X
X X
X X
X
X
X X
X X
X X

1. Upstream Sample StatioD.....scee.e. .WRM 407.3 - 407.8
‘2. Downstream Sample StatioN..e........WRM 406.0 - 406.5
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-MACPROINVERTEBRATES IDENTIFIED FROM MULTIPLE-FLATE SAMPLERS

AT MILLER STEAM PLANT

1977

NUMBER PER SGCUARE FOOT OF SAMPLER

1

] 11/10/77-12/C8/77

08/24/77-09/16/77
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{ILTIPLE-PLATE SAMPLERS

TABLE III-13
IRENTIFIFD FKOM b
1978
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TABLE III-14
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sample station. A review of the data (see Table III-13) indicates that

the unusually high density of organisms in the downstream station was the
result of large numbers of Hydra and Copepoda. With the exception of the
previously mentioned groups, the upstream and downstream areas were similar
in population composition. Average macroinvertebrate demsities occuring

in each of the sampie areas during each sample period are presented in
Figure III-23.

Diversity and equitability values (Weber, 1973)l were calculated
for macroinvertebrate populations based on data collected from multiple-plate
samplers. The diversity and equitability calculations for macroinvertebrate
populations are presented for each sample area and sample period in Table
I1I-16. Diversity values for both sample areas were consistently above 2.0
during the study period, and equitability values were above 0.5 during all
but two sample periods in both the upstream and downstream sample areas.
Diversity values less than 1.0 and equitability values less than 0.5 have
been said to be indicative of some type of environmental stress (ibid., Weber,
1973).

A graphical presentation of average diversity and equitability
values is presented in Figures III-24 and III-25. A decline in macroinvertebrate
population parameters, as shown in the previously refereunced Figures, indicates
population changes were taking place during the study. Changes in
macroinvertebrate populations were not, however, restricted to one sample area

but appeared to be similar throughout the study area. A statistical analysis

1. Weber, Cormelius I. 1973. Biological Field and Laboratory Methods.
U.S. E.P.A., Cincinnati. E.P.A. - 670/4~73-001.
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utilizing the Student's "T'" statistic for paired samples was used to compare
population equitability wvalues among the two sample statioms. The results
of the previously mentioned analysis failed to indicate any significant
differences, at a confidence limit of 937, between equitability values
computed from data obtained in the upstream sample area and values computed
for the downstream sample area. It is concluded that changes in macroinver-
tebrate populations were similar in both sample areas, and thus no effects
could be associated with the operation of the power plant intake. Changes
in macroinvertebrate communities were common among both sample stations and

are therefore considered the result of normal population fluctuations.
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Entrainment Summary and Conclusions

Variations in phytoplankton and zooplankton densities occurred
over the course of the study; however, there were no qualitative or
quantitative changes in plankton communities of the adjacent Black Warrior
River (Mulberry Fork) attributable to entrainment effects of the Miller Steam
Plant's Unit No. 1.

Larval fish densities varied among sample areas and sample dates
during the 1978 and 1979 monitoring periods. Larval fish taxa and densities
upstream of the plant intake, as compared to taxa and densities observed in
the downstream sample area, did not indicate the occurrence of significant
entrainment effects on these organisms. High river flows which normally
occur during the Spring spawning period and low rates of water withdrawal
further reduce the possibility of entrainment effects on larval fish.

« The assessment of macroinvertebrate populations in the vicinity of
the plant intake failed to indicate the presence of any deleterious effects
on populations of these organisms, which could be associated with Unit No. 1
operation. Changes in macroinvertebrate populations during the two-year study

were determined to be the result of nmormal population fluctuations and not an

effect of plant operatiom.
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Date Location Depth(ft) Fish Taxa No. Collected Total No./m3
3/8/78 Upstreaml 5' - 0 0
" Upstream 10' - 0 0
" Upstream 15 - 0 0
" Downs tream” 5' - 0 0
" Downstream 10' - 0 0
" Downs tream 15" - 0 0
" Burnt Cane Creek3 5' - 0 0
3/23/78 Upstream 5' - 0 0
" Upstream 10’ - 0 0
" Upstream 15" - 0 0
" Downstream 5! - 0 0
" Downstream 10' - 0 0
" Downstream 15' - 0 0
! Burnt Cane Creek 5’ - 0 0
4/5/78 Upstream 5' Clupeidae 63 0.362
" Upstream 10°' Clupeidae 1 0.019
" Upstream 15" Clupeidae 1 0.006
" Downstream 5' Clupeidae 26 0.131
" Downstream 10! Clupeidae 13 0.065
" Downstream 15" Clupeidae 2 0.013
' Burnt Cane Creek 5' Clupeidae 2 0.026
4/20/78  Upstream 5' Clupeidae 343
Cyprinidae . 4
Centrarchidae 3
Unidentified 3 1.432
4/20/78 Upstream 10" Clupeidae 122
Cyprinidae 8
Centrarchidae 1
Unidentified - 3 0.550
4/20/78 Upstream 15! Clupeidae 90
Cyprinidae _ 13
Percichtyidae 3
Unidentified 1 0.426
4/20/78 Downstream 5! Clupeidae 155
Centrarchidae = 3
Percichthyidae 4
Unidentified 1 0.628
4/20/78 Downstream 10’ Clupeidae 59
Cyprinidae 10
Centrarchidae 2

Unidentified 4 0.339



Date Location Depth(ft) Fish Taxa No. Collectad Total No./m3
4/20/78 Downstream 15 Clupeidae 171
Cyprinidae 3
Centrarchidae 1
Percichthyidae 3 0.675
4/20/78 Burnt Cane Creek 5' Clupeidae 206
Cyprinidae 5
Centrarchidae 2 2.564
5/5/78 Upstream 5' Clupeidae 12
Centrarchidae 1 0.056
Upstream 10' Clupeidae 4 0.017
Upstream 15" Clupeidae 18 0.065
5/5/78 Downstream 5' Clupeidae 45
Centrarchidae 4 0.243
Downstream 10' Clupeidae . 9
Centrarchidae 1
Catostomidae 1 0.054
Downstream 15! Clupeidae 6 0.027
Burnt Cane Creek 5' Clupeidae 3
Cyprinidae 1
Percidae 1
Unidentified 1 0.081
5/17/78 TUpstream 5° - 0 0
Upstream 10’ Clupeidae 1 0.005
Upstream 15 Clupeidae 3 0.012
Downstream 5' Clupeidae 3 0.012
Downs tream 10' Clupeidae 1
Centrarchidae 1 0.008
Downstream 15" - 0 0
Burnt Cane Creek 5' Cyprinidae 1 0.014
6/1/78 Upstream 5' Clupeidae 5
Centrarchidae 2 0.043
Upstream 10’ Clupeidae 16
Centrarchidae 10
Catostomidae 3
Percichthyidae 4 0.181
Upstream 15' Clupeidae 1
Centrarchidae 1
Catostomidae 14 0.089
Downstream 5' Clupeidae 42
Centrarchidae 6
Sciaenidae 1
Unidentified 7 0.319
Downstream 10’ Clupeidae 29
Centrarchidae 5
Catostomidae 1
Unidentified 4 0.202



1978

Date Location Depth(£ft) Fish Taxa No. Collected Total No./m3
6/1/78 Downstream 15" Clupeidae 11
Centrarchidae 6
Catostomidae 6
Unidentified 1 0.109
Burnt Cane Creek 5' Clupeidae 9
Centrarchidae 6
Catostomidae 1
Percichthyidae 1 0.213
6/12/78 Upstream 5' Centrarchidae 2 0.011
- Upstream 10’ Clupeidae 2 0.009
Upstream 15" - 0 0
Downstrean 5' Cyprinidae 1
Centrarchidae 1 0.010
Downstream 10! - _ 0 0
15" Clupeidae 2 0.010
Burnt Cane Creek 5' Centrarchidae 2 0.027
6/28/78 Upstream 5' Clupeidae 3
Centrarchidae 1 0.019
Upstream 10' Clupeidae 4 0.016
Upstream 15 Clupeidae 1 0.005
Downstream 5! Clupeidae 6
Centrarchidae 1 0.035
Downstream 10° Clupeidae 1
) Centrarchidae 1 0.009
Downstream 15" Clupeidae 2 0.009
Burnt Cane Creek 5' Clupeidae 6
Centrarchidae 2 0.106
7/11/78 Upstream 5' Clupeidae 17
Centrarchidae 2
Percichthyidae 2 0.087
Upstream 10' Clupeidae 9 0.041
Upstream st Clupeidae 3
Centrarchidae 1 0.017
Downstream 5! Clupeidae 5 0.025
Downstream 10! Clupeidae 13 0.054
Downstream 15' Clupeidae -2 - 0.019.
Burnt Cane Creek 5! Clupeidae -3 0.035




137/8

Date Location Depth(£ft) Fish Taxa No. Collected Total No./m3

7/26/78  Upstream 5' Clupeidae 2 0.010
Upstream 10’ - 0 0
Upstream 15" - 0 0
Downstream 5' Clupeidae 1 0.004
Downstream 10’ Clupeidae 3 0.014
Downstream 15! - 0 0
Burnt Cane Creek 5' Clupeidae 2 0.028

8/8/78 Upstream 5! Clupeidae 4 0.017
Upstream 10' - 0 0
Upstream 15’ - 0 0
Downstream 5' - 0 0
Dowvnstream 10 - 0 0
Downstream 15" - 0 0
Burnt Cane Creek 5' - 0 0

8/21/78 Upstream 5' - 0 0
Upstream 10’ - 0 0
Upstream 15! - 0 0
Downstream 5! Unidentified 1 0.005
Downstream 10' - 0 0
Downstream 15' - 0 0
Burnt Cane Creek 5' - 0 0

1. Upstream Sample Area

2. Downstream Sample Area

3. Burnt Cane Creek

WRM 407.1

WRM 407,3-407.8
WRM 406.0-406.5



19/3

Date Location Depth(ft) Fish Taxa . Collected Total No./m3
3/9/79 Upstreaml 5' - - 0
Upstream 10' - - 05
15" - - 0
Downs tream? 5' - - 0
10' - - 0
3 15 - - 0
Burnt Cane Creek 5' - - 0
Intake Pipe
Discharge - - - No sample collected
3/21/79 Upstream 5' - - 0
10’ - - 0
15" - - 0
Downstream 5! - - 0
10 - - 0]
15" - - 0
Burnt Cane Creek 5' - - 0
Intake Pipe
Discharge - - - No sample collected
4/5/79 Upstream 5t Percidae 1 0.005
Upstream 10! - - 0
Upstream 15" ~ Centrarchidae 1 0.005
Downstream 5! - - 0
Downstream 10 - - 0
Downstream 15 - - 0
Burnt Cane Creek 5' - - Q
Intake Pipe
Discharge - - - No sample collected
4/19/79  Upstream 5! Unidentified 1 0.010
Clupeidae 1
Upstream 10" - - 0
Upstream 15! Centrarchidae 1 0.005
Downstream 5! - - 0
Downstream 10' Clupeidae 1 0.005
Downstream 15 - - 0
Burnt Cane Creek 5' - - 0
Intake Pipe
Discharge 2' - - 0




L7/

Total No./m3

Date Location Depth(ft) Fish Taxa No. Collected
5/1/79 Upstream 5! Centrarchidae 3
Clupeidae 1 0.017
Upstream 10! Centrarchidae 1 0.005
Upstream 15! Clupeidae 1
Centrarchidae 2
Percidae 1
Catostomidae 1 0.022
Downstream 5! Centrarchidae 2 0.009
Downstream 10' Centrarchidae 2
Polyodon spathula 1 0.014
Downstream 15! Centrarchidae 1 0.004
Burnt Cane Creek 5! Clupeidae 2 0.029
Intake Pipe
Discharge 5' Centrarchidae 1 ,
Clupeidae . 2 0.091
5/15/79 Upstream 5! Clupeidae 60
Unidentified 1 0.241
Upstream 10 Clupeidae 29 0.149
Upstream 15' Clupeidae 242
Unidentified 1 0.915
Downstream 5! Clupeidae 58
Centrarchidae 1 0.264
Downstream 10' Clupeidae 51
Unidentified 1 0.241
Downstream 15! Clupeidae 72 0.291
Burnt Cane Creek 5! - - 0
Intake Pond
Discharge 2! - - 0
Clupeidae 2
5/31/79 Upstream 5' Centrarchidae 11 0.062
Upstream 10’ Centrarchidae 4
Clupeidae 1 0.027
Upstream 15" Centrarchidae 1
Clupeidae 1 0.011
Downstream 5! Centrarchidae 1
Clupeidae 3 0.020
Downstream 10' Centrarchidae 1
Clupeidae 1 0.009
Downstream 15' Centrarchidae 1
Clupeidae 3 0.019
Burnt Cane Creek 5! Clupeidae 1 0.015
Intake Pipe
Discharge 2! Clupeidae 2 0.034




o F S

Date Location Depth(£ft) Fish Taxa No. Collected Total No./m3
6/13/79 Upstream 5! Clupeidae 11 0.054
Upstream 10’ Clupeidae 7 0.034
Upstream 15! Clupeidae 10 0.044
Downstream 5! Clupeidae 14 0.065
Downstream 10! Clupeidae 3 0.014
Downstream 15! Clupeidae 7
Catostomidae 1 0.039
Burnt Cane Creek 5! Clupeidae 1 0.014
Intake Pipe
Discharge 2! Clupeidae 3
Certrarchidae 2 0.041
6/27/80 Upstream 5' - - 0
Upstream 10 Clupeidae 1 0.005
Upstream 15 Catostomidae 1 0.005
Downstream 5 Clupeidae 4 0,018
Downstream 10' Clupeidae 1 0.005
Downstream 15" Clupeidae 1
Centrarchidae 1 0.010
Burnt Cane Creek 5! Centrarchidae 2 0.026
Intake Pipe
Discharge 2! Clupeidae 16
Unidentified 1
Catostomidae 1 0.100
7/12/79  Upstream 5! Clupeidae 1
Centrarchidae 1 0.009
Upstream 10! Centrarchidae 1 0.005
Upstream 15" Cyprinidae 1 0.006
Downstream 5! Cyprinidae 1
Centrarchidae 1 0.012
Downstream 10' - - 0
Downstream 15! Clupeidae 1 0.005
Burnt Cane Creek 5! Centrarchidae 5 0.069
Intake Pipe
Discharge 2! Clupeidae 1
Centrarchidae 2 0.020
7/26/79  Upstream 5! Unidentified 1 0.005
Upstreanm 10' - - 0
Upstream 15' Clupeidae 1 0.005
Downstream st Clupeidae 1 0.005
Downstream 10' - - 0
Downstream 15! - - 0
Burnt Cane Creek 5! - - 0
Intake Pipe
Discharge 2! Clupeidae 1
Centrarchidae 1 0.013




L7/ 2

Date Location Depth(£ft) Fish Taxa No. Collected Total No./m3
8/7/79 Upstream 5' Clupeidae 1 0.006
Upstream 10" - - 0
Upstream 15' - - 0
Downstream 5! Clupeidae 3 0.013
Downstream 10’ - - 0
Downstream 15" - - 0
Burnt Cane Creek 5! Centrarchidae 1 0.013
Intake Pipe '
Discharge 2! Clupeidae '3 "~ 0.016
8/22/79 Upstream 5" - - 0
Upstream 10' - - 0
Upstream 15' - - 0
Downstream 5! Clupeidae 2 .009
Dowvnstream 10' - - 0
Downstream 15' - - 0
Burnt Cane Creek 5! No sample taken
Intake Pipe
Discharge 2! Clupeidae 1
Centrarchidae 2 0.015
1. Upstream Sample Area WRM 407,3-407.8
2. Downstream Sample Area —WRM 406.0-406.5
3. Burnt Cane Creek WRM 407.1
4. Intake Pipe Discharge Discharge Point at Storage Pond
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